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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1 .17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on July 14, 2005 has been entered. 

Response to Amendment 

2. The amendment was received on July 14, 2005. 

3. Claims 1-11, 13 and 20-22 have been cancelled; Claims 24032 are newly added. 

4. Claims 12, 14-19 and 23-32 are pending in this application. 

Response to Arguments 

5 . Applicant's arguments with respect to claims 1 2 and 23 (Remarks on pages 7- 1 0) have been 
considered but are moot in view of the new ground(s) of rejection. 

Information Disclosure Statement 

6. The IDS filed on July 14, 2005 states that "Several of the documents listed were either considered 
during prosecution of the parent application (09/477,81 1, now U.S. Patent No. 6,724,916). Accordingly, 
copies of these references are not enclosed." These references are considered as listed on US 6,724,916. 
There is one reference that is not listed on this parent case (GRAMANN; ABF Algorithms.. .). This is 
listed as the first reference on PTO-1449 submitted on July 14, 2005, which is not considered as the 
examiner does not have a copy of this reference. 

Claim Objections 

7. Claims 27-28 are objected to because of the following informalities: Claims 27 and 28 recites 
identical limitations. Please delete one of them. Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 
8. Claims 12, 15-16, 19-20, 23-24, 26 and 29-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kakinami et al (US 5,892,855) (hereinafter, "Kakinami") in view of Shyu (Shyu, Haw- 
Jye; A pplying morphological filters to acoustic broadband correlograms: Systems, Man, and Cybernetics, 
1997. Computational Cybernetics and Simulation., 1997 IEEE International Conference on, Volume: 5, 
1997 Page(s): 4182 -4187). 

With regard to claim 12, a plurality of distributed linear arrays for receiving signals from a 
target, each array of sensors comprising at least two sensors, said sensor array being non-parallel is 
illustrated by Kakinami in figure la as the first, second, and third camera (please note that an array of 
sensor inherently includes more than one sensor); a receiver for receiving signals from the plurality of 
sensors is illustrated by Kakinami in figure 1 A as the first, second, and third image processor; a digital 
storage device for storing the digitized data is illustrated by Kakinami in figure 6, reference number 15a 
and explained in column 8, lines 46-53; a computer system (Kakinami in figure 6, reference number 1 1 as 
the CPU) retrieving the stored digitized data from the plurality of sensor arrays is illustrated by Kakinami 
et al in figure 6, reference number 1 1 . However, Kakinami do not explicitly explain processing the data 
through the use of a composite Hough transform to a delay curve to determine the track of the target. 
Shyu discloses this on page 4183, second column, third paragraph where the corresponding delay curve is 
calculated for the first and second arrays. 

A computer and data storage device would be required and inherent in any object tracking 
system, including Shyu, to allow processing of the input data from the sensors. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use a data storage 
device and computer, as suggested by Kakinami, in the system of Shyu because such devices are required 
to collect object motion data to use in an object tracking system and because Shyu explains that data from 
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multiple sensors, such as the sensors of Kakinami, may be used to detect objects close to the sensor 
system. 

It is also obvious to one of ordinary skill in that art and evidenced by claims 14-1 8 of the instant 
application that many types of sensors may be used to collect information about a scene of interest, 
including the electromagnetic sensors of Kakinami. Furthermore, by using different types of sensors, the 
processing (CHT) performed to track an object in Shyu is not altered. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use a composite Hough 
transform to determine the track of an object in the system of Kakinami because the sensors of both 
system are directed towards tracking objects and the tracking would more consistent and effective. 

Referring to claim 15, the sensors for retrieving data being electromagnetic sensors is illustrated 
by Kakinami in figure 6, reference number 16b as the first camera. This video camera is capable of 
sensing light, which is electromagnetic energy. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use an electromagnetic sensor because radar is 
common in the military field. 

Referring to claim 16, the sensors for retrieving signals from a target being optical sensors is 
illustrated by Kakinami in figure 6, reference number 16b as the first camera. 

Referring to claim 19, the means for converting the signals received from the sensor arrays to a 
digital format is an analog-to-digital converter (Kakinami in figure 6, reference number 16c). 

Referring to claim 20, the means for storing the digitized data from the sensor arrays being a 
computer is explained by Kakinami in column 8, lines 60-67. 

With regard to claim 23, A method of processing data from at least two sensor arrays to 
determine the track of a target, each sensor array having at least two sensors, the sensor arrays being 
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arranged no-parallel to each other (Kakinami in figure la as the first, second, and third camera ; please 
note that an array of sensor inherently includes more than one sensor), the method, comprising: 
computing a hypothesis reference track relative to a primary/second sensor array of the at least two sensor 
arrays (Hypothesizing a reference track relative to a primary sensor array is explained by Shyu on page 
4183, second column, second paragraph. Hypothesizing a reference track relative to a second sensor 
array is not explicitly explained by Shyu, however, Shyu does suggest using a two-sensor system in the 
abstract. Furthermore, a multi-sensor system illustrated by Kakinami in figure la maybe used, wherein a 
reference track would be hypothesized for each sensor array and therefore, a reference track relative to the 
secondary array would be hypothesized.); calculating an associated delay curve in a primary correlogram 
for the primary sensor array (Shyu on page 4183, second column, third paragraph); calculating an 
associated delay curve in a secondary correlogram for the secondary sensor array (the associated delay 
curve, page 4183 second column third paragraph, is calculated for the secondary array in a multi-sensor 
system suggest by Shyu); accumulating data for the reference track by simultaneously integrating a series 
of pixel values along the appropriate delay curve in the primary and secondary correlograms is explained 
by Shyu on page 4183, second column, second paragraph; storing the accumulated pixel values in 
composite Hough space is explained by Shyu on page 4183, second column, second paragraph; 
thresholding the accumulated pixel values to detect the track is explained by Shyu on page 4183, second 
column, second paragraph. 

A computer and data storage device would be required and inherent in any object tracking 
system, including Shyu, to allow processing of the input data from the sensors. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use a data storage 
device and computer, as suggested by Kakinami et al, in the system of Shyu because such devices are 
required to collect object motion data to use in an object tracking system and because Shyu explains that 



Application/Control Number: 10/662,172 Page 6 

Art Unit: 2621 

data from multiple sensors, such as the sensors of Kakinami, may be used to detect objects close to the 
sensor system. 

Referring to claim 24, the sensors for receiving signals for a target are disclosed by Kakinami. 
However, Kakinami does not expressly disclose having these arrays arranged perpendicular to each other. 
It would have been an obvious matter of design choice to modify the system of Kakinami and Shyu by 
arranging sensors perpendicular to each other, since the Applicant has not disclosed that arranging sensors 
in perpendicular solves any stated problem or is for any particular purpose and it appears that the sensors 
ranged perpendicular to each other would perform equally as well as sensors disclosed by Kakinami to 
derive information of on object. 

Claim 26 recites identical features as claim 15. Thus, arguments similar to that presented above 
for claim 15 is equally applicable to claim 26. 

With regard to claim 29 Shyu discloses composite Hough Transform to the delay curve on page 
4183, second column, third paragraph to reduce ambiguity between the track of the target and a mirror to 
track of the target. 

Claim 30 recites identical features as claim 23. Thus, arguments similar to that presented above 
for claim 23 is equally applicable to claim 30. 

With regard to claim 31 Shyu discloses integrating said series of pixels values along the 
appropriate delay curve in each primary and secondary correlograms and further combining the 
integrands by multiplication (page 4183, second column, third paragraph including equation 1). 

Claim 32 recites identical features as claim 23. Thus, arguments similar to that presented above 
for claim 23 is equally applicable to claim 32. 

9. Claims 14, 17 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kakinami in 
view of Shyu, and further in view of Monroe (U.S. 5,798,458). 
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Referring to claim 14, the sensors for receiving signals for a target being acoustic sensors is not 
explicitly explained by Kakinami or Shyu. However, Monroe illustrates a plurality of acoustic sensors in 
figures 2 and 3, reference numbers 19a to 19m. The plurality of acoustic sensors illustrated by Monroe 
are capable of collecting object motion data under water. Therefore, it would have been an obvious 
matter of design choice to modify the system of Kakinami and Shyu by using an acoustic sensor, since the 
Applicant has not disclosed that using an acoustic sensor solves any stated problem or is for any particular 
purpose and it appears that acoustic sensors would perform equally as well as electromagnetic sensors to 
derive motion information of on object. 

Referring to claim 17, the receiver being an acoustic receiver is not explained by Kakinami or 
Shyu. However, Monroe illustrates a multiplexer (96) and Digital Signal Processor (296) in figures 2 and 
3 to receive the signals from the acoustic sensors. The plurality of acoustic receivers illustrated by 
Monroe are capable of collecting object motion data under water. Therefore, it would have been an 
obvious matter of design choice to modify the system of Kakinami and Shyu by using an acoustic 
receiver, since the Applicant has not disclosed that using an acoustic receiver solves any stated problem 
or is for any particular purpose and it appears that acoustic receivers would perform equally as well as 
electromagnetic receivers to derive motion information of on object. 

Claim 25 recites identical features as claim 14. Thus, arguments similar to that presented above 
for claim 14 is equally applicable to claim 25. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kakinami in view of 
Shyu, and further in view of Holmberg (U.S. 5,838,816). 

Referring to claim 18, the receiver being a sonar signal receiver is not explicitly explained by 
either Kakinami et al or Shyu. However, Holmberg illustrate a sonar receiver in figure 2 as reference 
number 12. Therefore, it would have been an obvious matter of design choice to modify the system of 



Application/Control Number: 1 0/662, 1 72 Page 8 

Art Unit: 2621 

Kakinami et al and Shyu by using a sonar signal receiver, since the Applicant has not disclosed that using 
a sonar signal receiver solves any stated problem or is for any particular purpose and it appears that sonar 
signal receivers would perform equally as well as electromagnetic receivers to derive motion information 
of on object. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Shefali D. Patel whose telephone number is 571-272-7396. The examiner can normally be 
reached on M-F 8:00am - 5:00pm (First Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Joseph Mancuso can be reached on (571) 272-7695. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http ^/pair- 
direct. uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Shefali D Patel 
Examiner 
Art Unit 2621 

September 20, 2005 



